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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of cldms in the 
application: 
Listing of Claims: 

Please cancel claims 5 and 25 without prejudice, amend claims 1, 2-4, 6-12, 26, 27, 29- 
36, and 40-42, and add new claims 43 and 44 as follows: 

1 . (currently amended): A method to execute transform a program comprising the 
steps of: 

providing splitting the program into a set of control structure instructions and a set of 
arithmetic/logic (AL) instructions; 

reducmg the set of AL instructions to a reduced set of AL instructions bv removing 
duplicate AL instructions: 

assigning s t^Ffflg to each AL instruction in the reduced set of AL instructions ittan_ 
address in at least one AL memory;_and 

providing a set of instruction f e tch (IF) infltruotiono for programmably s o lecting AL - 
instructions to be fetched from said at least ono AL memory; 

providing an IF memory for storag e of said s e t of IF instruo^ eft&; 

genemtin g instruction fetch ( W) instructions and th e ir in a sequencing order specified bv 
the IF instructions for programmably selecting AL instructions to be fetched from said at least 
one AL memor y, wherein the IF instructions have an IF instruction format which identifies at 
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least one assigned address of at least one AL instruction, whereby the program is transformed 
into a sequence of IF instructions and a list of AL instructions at assigned addresses? . 
storing the sequence of IF instructions in said IF memory; and« 

fetching and - e x ecuting said sequence of IF ingtructiono to gen e rate oddreflQ o s for f e tching 
AL iastructions from said at leaat one AL memory and executing the fetched AL inDtxuotiono, 
whereby the function of said program is accompli s hed r 

2. (currently amended): The method of claim 1 wherein the set of AL instructions 
are non-control instructions c omprised of a selected set of adds, subtracts, multiplies, divides, 
logical fimctions, shifts, rotates, permutations, bit operations, and other arithmetic and logic type 
functions. 

3. (currently amended): The method of claim 1 wherein an y AL instmction of said 
reduced set of AL mstructions stored in said at least one AL memory can be accessed a plurality 
of times without requiring d uplication of t he AL instructio n to be duplicated in the at le ast one 
AL memory . 

4. (currently amended): The method of claim 1 wherein said program reduced set of 
AL instmctions i s comprised of a rat least one sequence of a s e l e ct e d sot of sequential and parall e l 
multipl e issue fimotion A L instruction s that are to be executed singl y embedded with a pot of 
control structure in s truction s. 

5. (cancelled) 
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6. (currently amended): The method of claim [[4]] i^wherein said parallol multiple ■ 
issu e ftiDctio n reduced set of AL instructions is comprised of at lea st one sequence eaiB-be- 
trniulatcd to a oct of AL instructions which can be issued m parallel. 

7. (currently amended): The method of claim [[4]] Lwherein said set of control 
structure instructions are comprised of a selected set of for-do, if-then-else, case, while-do, do- 
until, do-while, branches, calls, returns, and auto-loop instructions. 

8. (currently amended): The method of claim [[4]] i.wherein said program is 
analyzed to identify said solected set of s e qu e ntial and parallel multiple isou e function - 
inGtniGtiono. A L instructions that are required to be executed sequentially. AL i n structions that 
can be executed in parallel, s aid set of control structure instructions, and the sequence of 
instructions. 

9. (currently amended): The method of claim 8 wherein the identified sequential 
ftmction instmction a, control structur e instructions and the sequence of instructions are used to 
generate the IF instructions and then : in a sequencin g for programmably selecting AL inotructiona 
fn Vna fetohoH frnm coiH nt Innrat nnn AT. m e mnry for oxeoutinn orden the sequencing order 
controlled bv information contained in the IF instructions, wherein the IF instructions are of a 
different type and format than instructions used in the program , 

1 0. (currently amended): The method of claim S-Lwherein said reduced set of AL 
instructions are split into at least two sets of AL instructions s torod allocated storage spaoe with. 
an AL instruction from each set assigned an address from one of-i n at least two AL memories^ 
and wh e rein the identifi e d porallol multiple issu e AL instructions, control gtruoturo instRxotions, 
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and th e sequ e nc e of instructions ar e used to generate IF inGtruotiono and their g o quencing for 
prog F ommably sel e cting AL instructions to bo fetched from said at loogt two AL m e mories for 
execution wh e n parallel multiple issue AL instructions ore indicated . 

11. (currently amended): The method of claim ^ Lwh e reby said program is furth e r 
nnnTyy ft H tn reduce tho R\7Xi nf naid at l e ast one AL memory, further c omprioing comprises t he 
steps of: 

identifying single and duplicate AL instructions in a section of code making up said 
program; 

removing all but one of the duplicate AL instructions from said at least one AL memory^^ 
whereby the remaining one of the duplicate AL instructions is a single reference AL instruction: 

identifying at what addresses in the program sequence the duplicate AL instructions occur 
and the address of the single reference AL instruction; and 

using this identification in generating IF instructions andth e irj na sequencing such that 
whenever a dupUcate AL instruction is required, an IF instruction is executed to create the 
address for the single reference AL instruction stored in said at least one AL memory, whereby a 
single AL instruction is stored in said at least one AL memory instead of a plurality of duplicate 
AL instructions for said section of code making up said program. 

12. (currently amended): A processor system comprising: 

a code splitting tool for transforming a program by generating an instruct ion addressing 
contTol program as a sequence of instruction fetch (IF) instructions and at least one s et of non- 
control instructions; 
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an instruction fetch (IF) memory storing arthe sequence of IF instructions; 

a programmable instruction fetch mechanism onmprising m e ans t hat is programmed by 
the IF instructions to fetch and execute IF instruction s in a sequencing ord er, wherein the 
sequencing order is controlled by information contained in each of the IF instructions : and 

at least one orithmotio/logic f AD n on-control instruction memory (IMemory) storing a-flie, 
at least one s et of Afe -non-control instructions , whereby an IF instruction is formatted to i dentify 
at least one address of the at least one IMemory rfJI and at least one AL decode and oxoout e unit r 
said programmable instruction fetch mechanism opomting operates t o fetch IF instructions from 
said IF memory and cxocutin ^ execute the- each fetched IF in s tructions i nstruction t hereby t o, 
gonoratin j g generate at least one I Memory instmction oddreofies address t o select at least one 
A fcnon-control instructions instruction to be fetched Srom the at least one DVlemory for execution. 
on the at least one AL dooode and ex e cut e unit. 

13. (original): The processor system of claim 12 wherein a first IF instruction type 
comprises an opcode field specifying a sequential fetch operation and an IMemory address field, 
and a second IF instruction type comprises the fields of said first IF instruction plus an additional 
field indicating the number of instructions to be sequentially fetched and specifying the IMemory 
address as the starting address for a group of instructions. 

14. (original): The processor system of claim 13 wherein the first and second IF 
instruction types each comprise an additional field for an IF memory instruction address. 
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15. (original): The processor system of claim 13 wherein the first and second IF 
instruction types each comprise at least one additional field for a conditional branch address 
specifying a location in the IF memory. 

16. (original): The processor system of claim 13 wherein the first and second IF 
instruction types each comprise two additional fields for a loop count and a loop end address; the 
address of the IF instruction identifying the loop start address which together with said loop end 
address identifies the program loop and the loop count controls the number of iterations of the 
loop. 

17. (currently amended): The processor system of claim 12 further comprising: 
a third IF instruction type for parallel multiple-issue instructions; and 

an additional arithmetic/logic (i\L) non-control instruction memory (IMemory) 
comprising a second set of At7 -non-control instmctions^aa d, whereby an additional AL decode - 
and execute unit, said programmable instruction fetch mechanism operating to fetch IF 
instmctions fix>m said IF memory and when executing a third IF instruction type generating at 
least two IMemory instruction addresses to select Atr -non-control instructions to be fetched firom 
the a t least two IMemories for execution in parallel, on the at l o ost two AL decode and oxcout e 
units. 

18. (original): The processor system of claim 17 wherein said third IF instruction 
type comprises at least three fields: an opcode field specifying a parallel multiple-issue fetch 
operation^ and at least two IMemory addresses. 
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1 9. (original) : The processor system of claim 1 8 wherein the third IF instruction type 
comprises an additional field for an IF memory instruction address. 

20. (original): The processor sj^tem of claim 17 wherein the third IF instruction type 
comprises at least one additional field for a conditional branch address specifying a location in 
the IF memory. 

21. (original): The processor system of claim 1 7 wherein the third IF instruction type 
comprises two additional fields for a loop coimt and a loop end address; the address of the IF 
instruction identifies the loop start address which together with said loop end address identifies 
the program loop and the loop count controls the number of iterations of the loop. 

22. (original): The processor system of claim 17 wherein a fourth IF instruction type 
comprises at least five fields: 

a load IMEM instruction opcode; 

at least two base address register indicator bits; 

at least one IMemoiy offset; and 

at least one data memory ofFset. 

23. (currently amended): The processor system of claim 12 fiuther comprising: 
a fifth IF instmction type for parallel multiple-issue instructions; 

an additional a second arithm e tic/logic (AL) non-control instruction memory (IMemory) 
comprising a second set of AL- non-control i nstructions: and 
an additional AL decode and execute \mit; and 
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afl -a third non-control IMemory comprising a third set of non-control instructions m d-ite- 
associat e d decod e and oxoout e unita seporato from the other IMomorios asGOCiatcd with the AL 
docodo and execut e units » said programmable instruction fetch mechanism operating to fetch IF 
instructions from said IF memory and when executing a fifth IF instruction type generates at least 
three IMemory instruction addresses to select instructions to be fetched from tfie_at least three 
IMemories for execution in parallel, on the at least two AL decode and oxoouto unito and -eiHhe- 
separat e decode and execute ua ife- 

24. (original): The processor system of claim 23 wherein the fiftii instruction type 
comprises at least three fields: 

an opcode field indicating a multiple instruction fetch operation; 
at least one Memory address field specifying a common address for the at least two 
IMemories; and 

a separate IMemory address field specifying an address for a sqjarate IMemory. 

25. (cancelled) 

26. (currently amended): The processor system of claim 35-27.further comprising 
operation steps to select at least two PE AL instructions for execution on the at least two AL 
decode and execute units. 

27. (currently amended): A processor system comprising: 

an instruction fetch f IF^ memory comprising a sequence of IF instructions; 
a programmable mstruction fetch mechanism comprising means to fetch a nd execute IF 
instructions: 
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at least two IMemorv address bus interfaces between the programmable instru ction fetch 
mechanism and at least one processing element (PEY mA 
at least one PE further comprising: 

at least two arithmetic/logic (AD instruction memories O Memories^ which 
interface with the at least two IMemorv address buses: 

at least two AL decode and execute units: and 

a set of address registers to be used for addressing operation s, wherein said 
programmable instruction fetch mechanism operating to fetch IF instructio ns from said IF 
meinorv and executes the fetched IF instructions thereby generating IMem orv instruction 
addresses to select processor element (PE) AL instaictions singlv fr om one of the AL instruction 
memories for execution on one of the AL decode and execute unitsff ,11: and 

The processor system of claim 25 further compri s ing at least two processor elements 
controllable as one concatenated processor element with a first type IMemory AL instruction 
specifying a concatenated operation, and controllable as two independent processor elements 
with a second type IMemory AL instruction specifying at least two independent operations. 

28. (original): The processor system of claim 27 wherein the second type IMemory 
AL instruction is a subset of the first type IMemory AL instruction. 

29, (currently amended): The processor system of claim 2&-27 wherein the PE AL 
instructions comprise multiple PE AL instruction formats including an optional vector parameter 
field and an optional conditional execution field. 
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30. (currently amended): The processor system of claim 3^27_wherein a PE AL 
instraction format comprises an opcode field, a data type field, a data memory selection field, and 
at least one operand field. 

3 1 . (currently amended): The processor system of claim 3^27.wherein a PE AL 
instruction format comprises an opcode field, a vector parameter field, a vector address register 
field, a data memory selection field, and at least one operand field. 

32. (currently amended): The processor system of claim 35-2Lwherein a PE AL 
instmction format comprises an opcode field, a vector parameter field, a data type field, a data 
memory selection field, and at least one vector operand parameter field, at least one address 
register field, and at least one operand offset field. 

33. (currently amended): The processor system of claim 3^27.wherein a vector 
operation executes on at least one PE, the system further comprising an execution sequence of 
initiating a vector operation when a PE AL instruction format supporting vector setup operation 
executes, causing at least one operand address to be loaded into an address register and starting 
the vector operation each time a PE AL instruction format supporting vector system is fetched 
and executed. 

34. (currently amended): The processor system of claim 3§-27_wherein a PE AL 
instruction format comprises an opcode field, a data type field, a data memory selection field, at 
least one operand field, and a 16-bit immediate field. 
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35. (currently amended); The processor system of claim 25-27.wherein a PE AL 
instruction format comprises an opcode field, a data type field, a data memory selection field, at 
least one operand field, and a 32-bit immediate field. 

36. (currently amended): The processor system of claim 3i§^27.wherein the PE AL 
instractions of a first IMemoiy AL instruction type are comprised of multiple 64-bits formats. 

37. (original): The processor system of claim 36 wherein the PE AL instructions of a 
second IMemoiy AL instruction type are comprised of multiple 32-bit formats. 

38. (original): The processor system of claim 37 wherein the PE AL instructions of a 
third IMemory AL instruction type are comprised of multiple 16-bit formats. 

39. (original): The processor system of claim 38 wherein the 16-bit format PE 
instmctions comprises a target register specified as a function of one of the source operand fields. 

40. (currently amended): The processor system of claim 2S-27.further comprising at 
least two clusters of two processor elements each controllable as two processor elements with 
two different first type IMemory AL instructions, and controllable as four independent processor 
elements with four different second type IMemory AL instructions. 

4 1 . (currently amended): The processor system of cl aim 35-2Lfiirther comprising at 
least two clusters of four processor elements each controllable as two processor elements with 

i 

two different first type IMemory AL instructions, controllable as four independent processor j 
elements with four different second type IMemory AL instructions, and controllable as eight 
independent processor elements with eight different second type IMemory AL instructions. 

42. (currently amended): A processor system comprising: 
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a code splitting tool for transforming a program by generating an instruction addressing 
control program as a sequence of instruction fetch flF^ instructions and at lea st one list of non^ 
control instructions, wherein the IF instructions were not used in the program: 

an instruction fetch (IF) memory storing arthe sequence of IF instructions; 

a programmable instruction fetch mechanism cnmprising m e ans t hat is prog r ammed bv 
the IF instructions to fetch and execute IF instructions in a sequencing orde r> wherein the 
sequencing order is controlled bv information contained in each of the IF instructions: 

at least one arithm e tic/logic (AL) non-control instruction memory (IMemory) storing a set 
of Afe rnon-control i nstruction s, whereby an IF instruction is formatted to i dentify at least one 
address of the at least one IMemorv rr?11 and at l e oot one AL decode and execute unit, said 
programmable instruction fetch mechanism operating to fetch IF instructions from said IF 
memory and oxoouting e2cecute,atfr^ach.fetched IF instructions instruction t heFebv-to generating - 
generate at least one I Memory instruction addrosfles a ddress t o select at least one A t? non-control 
inntnictinnq instruction t o be fetched from the a t least one IMemory for execution on the at least - 
on e AL d e code and execute imit a nd to ge nemting generate a n address for the next IF instruction. 

43. (new): The method of claim 1 further comprising: 
storing the IF instractions in an IF memory; and 

storing the reduced set of AL instructions in the at least one AL memory. 

44. (new): The method of claim 43 further comprising: 

fetching in the sequencing order the IF instructions from the IF memory; 
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executing the fetched IF instructions, whereby the execution of each fetched IF 
instruction generates at least one AL memory address; 

fetching the AL instructions from said at least one AL memory at the AL memory 
addresses generated by executing the fetched IF instructions; and 

executing the fetched AL instructions, whereby the function of said program is 
accompUshed. 
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